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komatiiticbasalts(e.g.,Raglan)interpretedtoreflectoreͲformingsulphideassimilationandsegregation
processes.TheresultsofthisstudyconfirmthatthePGEgeochemistryofkomatiitesandbasaltsisapowerful
indicatortosulphidesaturationandoreͲformingprocesses,butthatitmustbeinterpretedwiththecontextof
physicalvolcanologicalandfluiddynamicprocesses.
SESSION02EB(ENVIRONMENT)
StableisotopesofseawaterfromtheAustralianNorthWestShelf
LauraRichardson1,BradleyOpdyke1,KurtKyser2,NoelJames2,YvonneBone3
1AustralianNationalUniversity,2Queen’sUniversity,3UniversityofAdelaide
Thestableisotopesofoxygenandhydrogeninseawater,G18OandG2H,canbeusedastracersforocean
circulationandmixingofwatermasses.Theseisotopesarecontrolledbyevaporationandprecipitationatthe
seasurface,aswellasfrominputoffreshwaterfromlandsources.Watermassescanhavedistinctisotopic
signaturesbasedonwheretheyformandtheregionalclimaticconditionsattheseasurface.Aswehave
showninourworkintheGreatAustralianBight,isotopeshavemoreconservativebehaviourthantemperature
andsalinity,andcanprovideinformationondifferentmixingconditionsofwatermassesandhowtheyhave
beenmodified.Thismakesthemabeneficialtoolinregionsofcomplexoceanographyandwatermassmixing.
Thispresentationwillfocusonoxygenandhydrogenstableisotopedatafromseawatercollectedfromthe
AustralianNorthWestShelfandWesternAustralianShelf.TheNorthWestShelfisanareaofcomplex
oceanographyandthesourceregionoftheLeeuwinCurrent,whichinfluencesshelfwatersalongthewestern
andsouthernmarginsofAustralia.Conclusionsdrawnfromthisresearchwillcontributetounderstandingof
oceancirculationandwatermassesaroundAustralia.
Theimpactofdecadalclimatevariabilityonestuarinesedimentation:acasestudyonthe
HopkinsandGlenelgestuaries,southͲeastAustralia
MarkTWarne1
1SchoolofLifeandEnvironmentalSciences,DeakinUniversity
TheHopkinsandGlenelgestuariesoccuralongthewesterncoastalplainsofVictoria,exceptforasmallsection
ofthelatterwhichextendsintosouthͲeastSouthAustralia.Astudyofsedimentationrates,sediment
reworkingeventsandpalaeoenvironmentsevidentwithinPb210Ͳdatedsedimentcoresfromtheseestuaries
hasrevealedthreephasesofsedimentationbetween1977and2006.Theseare:
x Phase1(1977–1986).Highsedimentationrateswithextensiveevidenceofsubtidalsedimentreworking
anddisruptionexceptinprotectedbackwaters.
x Phase2(1987–1996).Highsedimentationrateswithnoevidenceofbottomsedimentreworkingbywater
currentsinsubtidalsettings.
x Phase3(1997–2006).Lowsedimentationrates(someexceptionsinuppergorgeregionsofGlenelg
Estuary)withnoevidenceofbottomsedimentreworkingbywatercurrentsinsubtidalsettings.
ThesesedimentationphasescorrelatewithriverdischargetrendsanddecadalͲscaleregionalclimate(rainfall)
variability.Thus,fromsedimentcoreanalysesoftheHopkinsandGlenelgestuaries,ageneraltemporal
estuarinesedimentationmodelcanbeconstructedforthemicrotidalsaltͲwedgeestuariesofsouthͲwest
Victoriafortheperiod1977–2006.Thismodelhasthreecomponents.
x Majorfloodevents(early1980s).Significantflushingofsedimentfromestuarinesettings.Slugsofnew
anddisruptedsedimentdeposited.Extensivereworkingandwidespreadscouringofsubtidalbottom
sediments.Probablenetlossofbottomsedimentinsubtidalsettings.
x ‘Normal’periodofseasonalhighandlowflows(1987–1996).Highsedimentationratesinsubtidalsettings.
Minimalreworkingordisruptionofsubtidalbottomsediments.Moderatenetgainofbottomsedimentin
subtidalsettings.
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x Droughtperiodseasonal‘high’andlowflows(1997–2006).Lowsedimentationratesinsubtidalsettings.
Noreworkingofsubtidalbottomsediments.Smallnetgainofbottomsedimentinsubtidalsettings.
Aconsequenceofthedirectrelationshipbetweenriverdischargeandestuarinesedimentationisthatshiftsin
climatevariabilityoverdecadalandmultiͲdecadaltimescalesarelikelytohavepronouncedimpactson
sedimentdistributionandmobilitywithinestuarinesettingsinSEAustralia.
Rhodoliths:anewbiogenicarchiveofenvironmentalchange?
NicolasDarrenougue1,PatrickDeDeckker1,StephenEggins1,ClaudePayri2
1ResearchSchoolofEarthSciences,TheAustralianNationalUniversity,2InstitutdeRecherchepourleDéveloppement,NewCaledonia
RhodolithsarefreeͲlivingformsofcalcareous,corallineredalgaethatcanbefoundallaroundtheworld,from
lowtohighlatitudes,inrelativelyshallow(0–250m)waters.TheycanlivehundredsofyearsformingahighͲMg
calciteskeletonthatpresentsperiodicalgrowthbands.
RecentstudiesonrhodolithsͲformingcorallineredalgaeshowthatthevariationofspecificchemicalelements
alongtheseperiodicalgrowthbandsseemstoreflectthevariationthroughtime,ofkeyparameters(suchas
temperature)intheambientseawater.
Thisprojectisaimingtoassessthisreliabilityofrhodolithsasrecordersofpastenvironmentalchangesfor
temperatetocoldwaters,ascoralsareforthetropics.Bydoingso,throughthecomparisonofchemical
analysisofrhodolithsfromNewCaledoniaandVictoriawithresultsfromcoralsand/orinstrumental
measurements,webelievewewillbeabletoprovidewithanewhighͲresolutionclimaticproxyfortemperate
andcoldwaters,wherecoralscannotbeused.
MonthlytosubͲmonthlyresolutionisobtainedbyusingLaserAblationInductivelyCoupledPlasmaMass
Spectrometry(LAICPMS)techniqueonrhodolithtransects,inordertoanalysetraceelementsincorporatedin
thealgaeskeleton.SensitiveHighResolutionIonMicroProbe(SHRIMP)analysisisusedtoextracttheoxygen
isotopes(ɷ18O)signaloutoftheseslowgrowing(~0.5mmperyear)organisms.
Bothoftheseanalyticaltechniques,combinedwithaccuratedatations(14CandU/Th)willhelpassessingthe
potentialofrhodolithsasreliablerecordersofpastenvironmentalconditions.
HoloceneclimatereconstructionsandmodellingfromAustralianspeleothems
MattJFischer1,PaulineCTreble1
1InstituteforEnvironmentalResearch,AustralianNuclearScienceandTechnologyOrganisation,
TheuseofmultiplegeochemicaltracerstoprovidequantitativeestimatesofenvironmentvariablesiswellͲ
knownfromotherpaleoclimatearchives,forexample,thetracersMg,Sr,13Cand18Oincoralsareusedjointly
toseparateandprovidequantitativeestimatesforvariablessuchasSST,salinityandprecipitationamount.
Networksofcoralrecordsarealsousedtoreconstructtropicalclimatemodes,suchasENSO.From
speleothems,however,highͲresolutionquantitativeclimatereconstructionsoverthelastmillenniaarestill
rare.ThereisnowellͲestablishedtheoryonhowtousemultipleproxiestoseparatedistinctenvironmental
signals(precipitation,temperature,waterbalance),anditisnotunderstoodhowthejointstochastic
propertiesofclimatevariables—forarangeofclimateconditions—affectthefidelityofclimate
reconstructionsfromspeleothems.Inthispresentation,apreliminarymodelofanenvironment+speleothem
systemisintroduced,andinvestigatedusingmodernstatisticaltechniques.Asoil+hydrologymodelisforced
usinggriddedobservedclimatedata(withahighspatialandtemporalresolution)forAustraliaforthelast
century.Climateproxiesareintroducedintothismodelusingfourmainparameterisations:
x precipitationisotopesarereconstructedforthepreͲ1960periodusingclimateͲisotopetransferfunctions,
andthesewaterisotopesthentransitthroughthesoilhydrologymodel
x soilcarbonisotopevariationisreconstructedusingarecenthydrobioticparameterisation
x aspeleothemissimulatedusingacarbonategrowthratemodel
x traceelements(Ba,Mg)aresimulatedbasedonepikarsteffectsplusthecarbonateprecipitationmodel.
